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= WAN :
. —HDLC
. —ATM

= LAN
. —TDMA
. —CSMA, CSMA/CD
. — Token Passing

©2001 Suguru Y amaguchi and Y ouki Kadobayashi, All rights reserved.

WAN ' X.25

@ CCITT standard
@ ITU-T standard

# 0OSI Layer 1 — Layer 3
=13: PLP
= 2: HDLC (ITU-T) LAPB (CCITT)
= L1: X.21bis
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X.25 network model

DTE: data terminal equipment
DCE: datacircuit terminating egiupment
PSE: packet switch exchange
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HDLC (1)

@ X.25
] SDLC (Synchronous
Data Link Control protocol)
= “HDLC”
* High level Data Link Control
« ITU-T/ISO
« ISO Standard 3309
=“LAPB”
« Link Access Procedure Balanced

* CCITT X.25
(HDLC subset)
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HDLC )

= ISDN, Packet over SONET

¢ X.21bis

= bit-oriented
« bit-stuffing
© connection-oriented
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HDLC frame (1)

# Address:

% Control:

@ Data:

@ Checksum: CRC-CCITT

8 8 8 >=0 16 8
[ouiio| addres | corol | Data Checksum | 01111110 |
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HDLC frame (2)
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HDLC frame (3)

HDLC frame (4)

8 / ®
N (poll bit) #5
« RR « REJ
-] - NR) - NR)
(final bit) ~
o — Go-back-N  N(R)
] < RNR
= ~NR) * SREJ
2z N(S) - N®)
=i =K: - - — Selective-Repeat
if N(R) =k: (k-1) . o
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PPP (Point-to-Point Protocol) ATM:

# HDLC
EH
2
EH
8 8 8 16 >=0 160r 32 8
[ouiiio| addres | conrol [ Prow | Data Checksum | 01111110 |

11111111 00000011
@ IETF
@ Packet over SONET = PPP over SONET/SDH
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ATM:
% (VPI, VCI)
= Virtual Path Identifier
= Virtual Circuit Identifier

VPI=3
VCI=32
VCI=33
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ATM: VPI, VCI
8hits
GFC VPI
VPI vel
vel
val PT CLP
HEC
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LAN
# Shared media, multiple-access
] ?

# MAC: Medium Access Control

medium

]

4 ¢ ¢
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° (controlled scheme)

TDMA (Time Division Multiple Access)
« Token Passing

@ (contention scheme)
= ALOHA, CSMA, CSMA/CD...
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TDMA (1)
# Time Division Multiple Access
] T
= 1.5Mbps
* 64Kbps
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TDMA (2)

frame (N=8)

LTI T T T [T T T I

08 0¥

terminal B terminal A
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TDMA ATM

o] TDMA
¢ TDMA LAN
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Pure ALOHA (1)

Y &
o} ALOHA
System . RTT
] (Round Trip Time)
. ACK
— uplink
— downlink + [0K] i
or
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Pure ALOHA (2)

¢ (back-off)
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Slotted ALOHA

o

> Pure ALOHA
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CSMA

@ Carrier Sense Multiple Access

LY
Ny
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CSMA

= 1-persistent CSMA

= p-persisitent CSMA

% nonpersistent CSMA
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CSMA/CD

& CSMA with Collision Detection

= Ethernet binary backoff
] backoff timer
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Token Passing (1)

% 802.4 (Token Bus), 802.5 (Token Ring)

@ FDDI Token Passing

(token)

= token holding timer
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Token Passing (2)
[ 1

Token Bus

Token Ring

S
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HDLC PPP
Slotted ALOHA
Pure ALOHA
CDMA E:E?r\]"eﬁgj
Token Ring FDDI, APS, DPT...
TDMA ATM
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-] : HDLC, ATM
« 4Kbps 10Gbps
] : LAN
# Token scheme
« Token Ring, Token Bus
= Collision scheme
« CSMA/CD
» Back-off
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